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Abstract
E-learning has been used very widely to offer solutions in higher education in accordance with the demands of the 
knowledge-based society.  This study aimed to generally explain e-learning systems usage behavior in any country 
and region.  From an evolutionary psychology perspective, two important evolved psychological traits (i.e., least 
effort and social interaction) were explored for their impacts on students’ decision making towards e-learning 
systems.  Based on these two psychological traits, a new theoretical framework was developed to propose two 
relationships linking e-learning system usage and both least effort and social interaction. Propositions were further 
interpreted with qualitative data collected by the Zaltman Metaphor Elicitation Technique within an e-learning 
context. Both propositions are supported with collect data from research participants. 
© 2012 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of The Association 
Science Education and Technology
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1. Introduction
In step with the development of information and communication technologies (ICT), Internet 
applications such as the Web, e-mail, video conferencing, and virtual reality are commonly applied in the 
field of higher education. Since Internet based e-learning systems can help educational programs across 
borders of time and space, they are rapidly becoming an integral part of the teaching and learning process 
(Pituch and Lee, 2006). Therefore, e-learning is nowadays a widespread technology of producing higher 
education in universities. Recent studies and statistics indicate that there is a significant growth of 
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utilizing e-learning for delivering of their courses, both on campus and at a distance (Anastasiades et al., 
2008; Shee and Wang, 2008). For example, Ozdemir and Abrevaya (2007) found that technology-
mediated education had spread rapidly among U.S. higher-education institutions between 1997 and 2000, 
those offering at least one technology-mediated course increased from 59% to 74%. Various authors have 
described the growth of e-Learning in higher education as explosive, unprecedented, amazing and 
disruptive (Garrison et al., 2003; Huynh et al., 2003). 
The amount of investment in e-learning systems has been substantia. Despite the emerging trend of 
using e-Learning systems to facilitate teaching and learning activities, the user acceptance rate of e-
learning systems is not increasing as high as expected (Ma et al., 2005). E-learning courses have been 
argued that have a high rate of dropouts in comparison with traditional on-campus courses (Murray, 2001; 
Bauman, 2002; Lorenzetti, 2002). Besides, it is documented that online learning is not always effective 
and sometimes fails to meet learning objectives (Xu and Wang, 2006). These phenomena have attracted 
much attention of practitioners and researchers to question what the effectiveness of such e-learning 
projects are and what factors may influence the learner adoption of e-learning. While many scholars have 
studied various factors that may influence acceptance of e-learning systems, there have been few attempts 
to extend our understanding of evolved psychological traits in e-learning context. As evolutionary 
psychology builds on ideas in human evolution, it has been employed by researchers to explain emerging 
phenomena of information system implementation (e.g., Kock, 2004; Kock, 2005; Kock, 2009). Previous 
studies have indicated that lots of evolved psychological traits appear in modern humans and affect 
human behavior toward modern technologies (Bickerton, 1990; Buss, 1995, 1999). For instance, Kock et 
al. (2007) compared the difference of learners’ perception between traditional face-to-face learning and 
online learning with the evolutionary psychology perspective. Evolutionary psychology has played an 
increasingly foundational role in obtaining better understanding toward human perceptions and behavior.  
Hence, it is important to conduct a theoretical model which goes deep into the workings of the human 
mind and takes into account the social aspects of decision making in e-learning systems.  For obtaining 
deeper insights of learners, the purpose of this study is to generally explain e-learning systems usage 
behavior based on evolutionary psychology. An interpretative approach by means of qualitative method
with the Zaltman Metaphor Elicitation Technique (ZMET) was conducted to a University context.
2. Theoretical framework
The evolved psychological traits, least effort and social interaction, are the basis for the development 
of theoretical propositions for understanding e-learning system usage behavior. As shown in Fig 1, the 
construct of e-learning system usage has a positive relationship with both least effort and social 
interaction. The definitions of least effort and social interaction are described in this section.
Fig. 2.  The consensus map of research participants
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interaction
E-learning 
system usage
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2.1. Evolutionary psychology
Evolutionary psychology is inspired by Darwin’s work and applies his ideas of natural selection to the 
mind.  Darwin’s theory of evolution of species by natural selection provides a theoretical basis for 
functional analyses of human behavior (Darwin, 1859).  Darwin postulated that if variant traits could be 
inherited by offspring from parents, then those traits that helped an organism’s survival and reproduction 
would be transmitted to future generations at greater frequencies than alternatives (Confer et al., 2010).  
From this point of view, complex aspects of human behavior and experience, including language, 
memory, and consciousness, all evolved because of their adaptive fitness (Buss, 1995).
The goal of evolutionary psychology is to study human behavior as the product of evolved 
psychological mechanisms that depend on internal and environmental input for their development and 
expression in manifest behavior (Confer et al., 2010). The perspective of evolutionary psychology views 
the mind as a collection of psychological adaptations (Friedenberg & Silverman, 2005).  Types of 
psychological adaptations include language acquisition modules, incest avoidance mechanisms, cheater 
detection mechanisms, sex-specific mating preferences, foraging mechanisms, kin-recognition 
mechanisms, and so on (Pinker, 2002; Durrant & Ellis, 2003; Buss, 2004; Tooby & Cosmides, 2005).
Psychologists have applied Darwin's theory in explaining how the human mind evolved to benefit the 
individual.  Key developments in evolutionary theory, such as understanding altruism and cooperation 
(Hamilton, 1963; Trivers, 1971), and emphasizing individual selection (Williams, 1966), were 
particularly relevant for establishing a more sophisticated analysis of human behavior.  Since 
evolutionary psychology supports a new approach to studying human behavior by explaining how the 
mind is programmed, it has gradually grown to occupy a central place within psychological science.
2.2. Evolved psychological traits
Evolutionary psychologists consider that all psychological traits are adaptations.  Adaptations are so-
called because they modify their possessors in a beneficial way. As adaptations are beneficial, their 
possessors will be fitter than those lacking the adaptation, and over time, all members of the population 
will possess the adaptation.  The purpose of evolutionary psychology is to study human behavior as the 
product of evolved psychological traits.  Most evolutionary psychologists believe that behavioral traits are 
largely inherited through our genes and are the result of complex interactions, between genetic and 
environmental influences.  Much human behavior proceeds in accordance with those psychological traits 
that evolved to solve recurrent problems in human ancestral surroundings (Kock, 2009).  Psychological 
traits encompass the mental capacity for acquiring language, or the capability to infer emotion by looking 
at a human face, or the ability to work together, or even the universal fear of snakes and spiders: they are 
viewed as the foundation for how humans behave.  Lots of evolved psychological traits are stored in 
modern humans, and likely manipulate our behavior toward modern tasks/technologies (Bickerton, 1990; 
Buss, 1999).
For developing a theoretical model to explain e-learning system usage behavior, two important 
evolved psychological traits (i.e., least effort and social interaction) of human behaviors were 
investigated.
2.2.1. The principle of least effort
Largely human behaviors occur in the context of space and time.  Humans are inclined to spend the 
least effort to accomplish their objectives in common, that is to say, humans will naturally choose the path 
of least resistance or effort. Least effort is not laziness, but instead applauds the foresight of the individual 
for achieving the objective while saving time and energy.  For example, one might consult a generalist co-
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worker down the hall rather than a specialist in another building, as long as the generalist's answers were 
within the threshold of acceptability.  The natural tendency to spend least effort is so strong that most of 
the technologies, products and services are aimed at helping people do just that: minimize the effort!  For 
instance, Amazon's “1-Click” made the online shopping experience even more easy and convenient.  If 
one customer clicks the “Buy now with 1-Click” button on any product page, his or her order will be 
automatically charged to the default payment method and shipped to the default address.  Also, current e-
learning systems are designed to support lots of functions which could reduce learners’ efforts such as 
allowing part time and off-campus students more easily to obtain course information, announcements, and 
to check their grades than traditional face-to-face learning does.
The principle of least effort has been analyzed and applied within many fields such as psychology, 
linguistics, geography, sociology, information retrieval, information systems, and international relations.
In library literature, the principle of least effort is a crucial factor that affects whether an information 
retrieval system will be used by users or not (Chrzastowski, 1995). If a system is not easy to use, users 
may feel bothered to use it.
2.2.2. Social interaction
The human pattern of survival has been, throughout human evolution, a social one. The most striking 
characteristic of Homo sapiens is our sociality.  According to Simmel (1908), individuals engage with one 
another and thereby constitute the social.  Society is not just the sum total of individual acts, but refers to 
individuals interconnected through social interaction.  Society exists where a number of individuals enter 
into interaction (interaction is the key to everything with Simmel).  The existence of society requires a 
reciprocal interaction among its individual elements, mere spatial or temporal aggregation of parts is not 
sufficient.  The survival of the human species depends on social abilities to communicate with, 
understand, and work with other individuals (Cacioppo et al., 2005). 
Social interaction has been mentioned in diverse fields. In the pedagogy research, it is defined as “the 
degree of contact and educational exchange among learners and between learners and instructors” (Piccoli 
et al., 2001). Since high levels of interaction can ease the feelings of isolation, anxiety, and confusion, it 
has long been a critical component of the educational process and context (Anderson, 2003b). Garrison 
(1990) also argued that the quality and integrity of the educational process depends upon sustained, two-
way communication.
3. Method
It is argued that many of the evolved natures influencing our behavior are below our level of conscious 
awareness (Kock, 2009).  For understanding users’ actual thoughts toward IS usage, ZMET, a qualitative 
methodology, was selected for testing the proposed theory and propositions.  The rationale for using 
ZMET to collect and analyze data is that the ZMET process of thinking about and searching for images is 
able to bring hidden, unconscious thoughts to the surface (Zaltman & Coulter, 1995).  The ZMET method 
provides opportunity for researchers to look at the phenomena in more varied and deeper ways than is 
possible through other traditional qualitative methods.
3.1. Collecting data with ZMET 
According to Zaltman (1996), the ZMET steps are described here.  Firstly, approximately one week 
prior to the interview, each recruited participant is contacted and given a set of instructions.  Researchers 
should ask recruited participants to select 8-10 pictures that represent their thoughts and feelings about a 
given topic.  This process is to uncover deeply held, often unconscious, thoughts and feelings inside 
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participants’ minds.  Secondly, respondents participate in depth interviews conducted by interviewers 
who are trained in the ZMET methodology and experienced in conducting ZMET interviews.  
A total of twelve participants were recruited to participate in this study.  Each participant underwent 
the whole ZMET steps.  These steps provided a different opportunity for gaining a deep understanding 
about students’ perceptions.  The use of multiple steps also increased the likelihood of uncovering an 
important idea that might be missed by more narrowly focused techniques.  Each ZMET interview was a 
one-on-one discussion which was digitally recorded and lasted approximately two hours.  During the two-
hour interview, the core steps in the ZMET method are summarized.  They are described below (Zaltman, 
1997): 
(1). Storytelling: Provided participants with an opportunity to tell their stories.  Participants brought 
eight to ten images and described how each of their pictures related to the e-learning system which 
they used. 
(2). Missed issues and images: Participants described any issues for which they were unable to find a 
picture to obtain and explain their relevance. 
(3). Sorting task: Participants were asked to sort their pictures into meaningful piles and to provide a 
label or description for each pile. 
(4). Construct elicitation: The laddering technique was used to elicit basic constructs and their 
relationships. Participants’ pictures served as stimuli. 
(5). Most representative picture: Participants were asked to indicate a picture which most represented 
their feelings. 
(6). Opposite images: The interviewer asked participants about pictures that might describe the 
opposite of the task they were given. 
(7). Sensory images: Participants were asked to use other senses to convey what did and did not 
describe the taste, touch, smell, sound, color, and emotion of the concept being explored. 
(8). The summary image: Participants created a summary image, using scissors to cut photos. 
(9). The vignette: Participants were asked to create a story or short imaginary video that 
communicated important issues related to the topic under consideration.
(10). Consensus maps: The researcher created a mental model (a map or a causal model) for each 
participant.  All the participant s’ mental maps were then merged to form a consensus map.  
Taped conversations of all participants were transcribed and the transcripts were analyzed to collect 
concepts that they used to describe their feelings and thoughts.  Participants’ feelings, thoughts, and 
behaviors were analyzed based on the means-end chain theory.  A means-end chain links attributes of the 
e-learning system, consequences of these attributes to participants, and the personal values that the 
consequences reinforce.  Next, each participant’s transcripts were read to discover the relationships 
between attributes, consequences, and values.  A participant’s sequence of attributes, consequences, and 
values (A-C-V) is called a means-end chain and represents a perceptual orientation of decision criteria.  
Finally, a serious of A-C-V chains were merged together to derive individual mental models and the 
aggregate consensus maps of two groups.    
3.2. Research participants
    Data were gathered from students who took part in an e-learning system offered by a university in 
Taiwan.  Based on the ZMET approach, twelve qualitative interviews, including twelve students who 
were juniors or seniors and had highly participated in e-learning systems, were conducted. The students 
utilized a blended e-learning system. 
All of the participants were instructed to gather eight to ten pictures that represent their thoughts and 
feelings about the e-learning system which they used.  Those pictures could come from any source, 
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including photographs, magazines, books, newspapers, or catalogues, and the instructions were given 
seven to ten days prior to the interview.  All participants were contacted one or two days before their 
interview to confirm their understanding of the task and the whole process, and each interview took 
approximately two hours in a quiet room and were recorded.
4. Data Interpretation
This study adopted the qualitative methodology, ZMET, to elicit participants’ feelings and thoughts 
toward an e-learning system.  The elicited data (transcripts and consensus maps) were used to interpret 
propositions in the new developed theoretical framework.
Once all of the interviews with the ZMET were completed, one consensus map was then produced, as 
shown in Fig 2.  A consensus map represents the main concepts identified by participants and the linkages 
between the concepts as reflected in their interviews. The consensus map resulted from the linkages 
between system attributes, usage consequences, and personal values. These linkages are the mental 
connections that link the different levels of knowledge (Reynolds et al., 1995). Attributes are features or 
aspects of an e-learning system.  Consequences (functional or psychosocial) are generated from using an 
e-learning system.  Functional consequences accrue directly from using the system. Psychological 
consequences reflect the personal and social outcomes of system usage. Value refers to the personal 
values or beliefs, which are strengthened or satisfied by the consequences.  
Fig 2  The consensus map of research participants
Based on the consensus map and transcripts derived form all participants’ interviews, Proposition 1 
was supported by the transcripts of the 7 participants, including P01, P06, P07, P08, P09, P11, and P12, 
as demonstrated as follows. 
P01: I can send an e-mail to my teacher to solve my questions without being limited by his office 
hours.  This outcome made me feel the value of time-saving.
P06: Just having a computer connecting to the Internet, online learning is not limited by time and 
place. I feel very convenient.
368   Chun-Hui Wu and Ta-Cheng Chen /  Procedia - Social and Behavioral Sciences  64 ( 2012 )  362 – 371 
P07: I can send e-mails to teachers and they can directly give responses to me.  Thus, I can obtain 
timely feedback from teachers.
P08: I can ask teacher some questions, and wait for responses from teachers.  I am also able to 
discuss homework with teachers on the e-learning system.  It’s very convenient. 
P09: I consider the e-learning system as a convenient platform for it permitting real-time 
communication among teachers and students.  It is not easy to look for teachers because …, but 
we can contact teachers on the e-learning system.
P11: Students can discuss with teachers on the e-learning system.  It is convenient and easy to further 
communications with teachers.
P12: The e-learning system offers a communication platform for teachers and students, thus it can 
improve interactivity.  Students therefore are not necessarily looking for their teacher at school.
Proposition 2 was supported by the interview transcripts of P03, P05, P06 and P07, as shown as 
follows. 
P03: If teachers fully utilized the e-learning systems, the relationships between teachers and students 
will be closer.
P05: On the e-learning platform, I can share information with teachers and peers, thus I feel so 
happy.
P06: I am able to contact with my teacher by e-mail on the e-learning platform.  Moreover, if I have 
questions, I can ask teachers on the e-learning systems and then solve problems quickly.
P07: E-learning is an interactive system.  Teachers and students can communicate with each other 
and improve their relationships via the forum and e-mail.
5. Conclusions
As discussed earlier, the principle of least effort argues that humans will act by way of minimizing 
their potential average workload or effort.  According to equity theory, individuals will assess whether a 
change is favorable or unfavorable to them by evaluating whether the change in inputs (e.g., cognitive 
effort, time, anxiety) and outcomes (e.g., power, satisfaction, advancement) is fair or equitable for them 
(Joshi, 2005).  Thus, perceived cognitive effort played an import role for better comprehension on the 
subject of human behavior.  Social interaction refers to the nature and process of communication among 
humans; and it is recognized as the elementary process in all social organizations (Turner, 1988).  
Accompanied with the marked development of information and communication technologies, it is not 
surprising that Internet applications such as the e-mail, video conferencing, and social networking are 
commonly applied in assisting massive interactions between one human and another.  
Based on evolutionary psychology, this study conducted an in-depth investigation toward e-learning
usage behavior; and then developed a theoretical framework which consisted of three fundamental, 
generic variables – social interaction, least effort, and usage. The analytical results supported two 
propositions of our theoretical framework. That is, the usage of e-learning systems has relationships with 
perceived least effort and perceived social interactions. According to participants’ consensus map, 
communicating with peers and teachers (i.e. social interaction) via e-learning platform result in perceived 
convenience, happiness, better relationship, and problem solving. Additionally, the principle of least 
effort is illustrated by participants as free and easy, cost saving, time saving, and convenience. These 
perceived values contribute to the learners' behavioral intention to use the e-learning system.
The findings of this study are consistent with past research.  For example, Hara and Kling (1999) 
found that when students perceived that instructors did not respond in a timely manner, they felt 
discouraged and hindered in their participation. Lack of timely feedback from instructor can result in 
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learners’ ambiguity about their performance in the Web-based course and can contribute to their 
frustration. The confirmation of the relationships in our research framework suggests that education 
institutions encountering e-learning usage problems could consider how to enhance interaction with peers 
or teachers and how to improve learners’ cognitive adaptation in order to reduce users’ cognitive efforts. 
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